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It is impossible here to give anything more than a rough sketch of Stokes'
optical work, and many minor papers must be passed over without even
mention. But there are two or three contributions to other subjects as to
which a word must be said.

Dating as far back as 1857 there is a short but important discussion on
the effect of wind upon the intensity of sound. That sound is usually ill
heard up wind is a common observation, but the explanation is less simple
than Is often supposed. The velocity of moderate winds in comparison with
that of sound is too small to be of direct importance. The effect is attributed
by Stokes to the fact that winds usually increase overhead, so that the front
of a wave proceeding up wind is more retarded above than below. The
front is thus tilted; and since a wave is propagated normally to its front,
sound proceeding up wind tends to rise, and so to pass over the heads of
observers situated at the level of the source, who find themselves, in fact, in
a sound" shadow.

In a more elaborate memoir (1868) he discusses the important subject of
the communication of vibration from a vibrating body to a surrounding gas.
In most cases a solid body vibrates without much change of volume, so that
the effect is represented by a distribution of sources over the surface, of
which the components are as much negative as positive. The resultant is
thus largely a question of interference, and it would vanish altogether were it
not for the different situations and distances of the positive and negative
elements. In any case it depends greatly upon the wave-length (in the gas)
of the vibration in progress. Stokes calculates in detail the theory for
vibrating spheres and cylinders, showing that when the wave-length is large
relatively to the dimensions of the vibrating segments, the resultant effect is
enormously diminished by interference. Thus the vibrations of a piano-string
are communicated to the air scarcely at all directly, but only through the
intervention of the sounding board*.

On the foundation of these principles he easily explains a curious
observation by Leslie, which had much mystified earlier writers. When a
bell is sounded in hydrogen, the intensity is greatly reduced. Not only so,
but reduction accompanies the actual addition of hydrogen to rarified air.
The fact is that the hydrogen increases the wave-length, and so renders more
complete the interference between the sounds originating in the positively
and negatively vibrating segments.

The determination of the laws of viscosity in gases was much advanced

by  him.     Largely through  his assistance  and advice, the first  decisive
determinations at  ordinary temperatures  and pressures were effected by

It may be worth notice that similar conclusions are more simply reached by considering

the particular case of a plane Tibrating surface.

